In addition to its presence in the general environment as a pollutant benzene is still used in various industries and in China some 500 000 workers are exposed to benzene or a benzene containing mixture (SN Yin et al, reported at scientific committee on maximum permissible limits meeting, London, 1983) . The aetiological relation between exposure to benzene and leukaemia has been reported by several authors including Vigliani and Saita,' Ishimaru et al, 2 Aksoy,3 and Rinsky et al. 4 Whereas the leukaemogenic property of benzene in man has been well established,5 the epidemiological data are still considered insufficient and, especially, there has been no epidemiological report on benzene leukaemia in China. To study the causal relation between benzene and leukaemia a further retrospective cohort study was undertaken in 1982-3. The present paper reports the major findings of the study. The relation of other malignancies to exposure to benzene will be described in a separate report .6 Materials and methods The study was conducted in the cities of Shanghai, Accepted 13 May 1986 Tianjin, Chengdu, Chongqing, Haerbin, Shenyang, Jinzhou, Zhengzhou, Luoyang, Guangzhou, Nanchang, and Kaifeng, China, in 1982-3. The members of the benzene group were selected from 233 painting, shoe-making, rubber synthesis, leather, and adhesive and organic synthesis factories in the 12 Table 4 shows the benzene concentrations in the workplaces where the 30 patients with leukaemia had worked. The mean concentrations varied in a wide range of 10 to 1000 mg/m3 but were mostly in the range 50-500mg/m3.
LEUKAEMIA MORTALITY AMONG CASES OF BENZENE POISONING
In the benzene cohort 196 cases of chronic benzene poisoning and aplastic anaemia were found; seven of the 25 patients with leukaemia had a history of chronic benzene poisoning (for criteria of the diagnosis, see materials and methods) or aplastic anaemia, or both, before being diagnosed as having a leukaemia. The leukaemia mortality among benzene poisoning cases was 700-70/100000 person-years, and was 49 times higher than that in the benzene workers (14/100000).
TYPES OF BENZENE LEUKAEMIA
Among the 30 cases of benzene leukaemia, 23 (76 7%) were acute and seven (23.3%) chronic. The cases of acute leukaemia comprised 13 myelogenous, four monocytic, two myelocytic-monocytic, one erythromyelocytic, and three lymphocytic leukaemia. Chronic leukaemia included five with myelogenous leukaemia, one lymphosarcomatous leukaemia, and one unidentified case. 4 years of latency is added the sum is about 39 years, which falls in the age range (35-45) of peak leukaemia mortality (fig 1) . This may explain why the leukaemia mortality was highest in those aged 35-45.
Discussion
With regard to the benzene concentration to which patients with leukaemia were exposed, some authors have estimated that it ranged from 200 to 600 ppm without exact details.17 18 Recently, Rinsky etal reported that their patients were exposed to benzene at 16-100ppm, only slightly over the current OSHA standard of 1Oppm.4 In the present study the benzene concentrations in the workplaces where the patients had worked were reported to be 10-IOOmg/m3 (about 3-300 ppm) and mostly in the range 50-500mg/m3 (about ppm), the levels being similar to the observation by Rinsky et al. 4 There remains a possibility that leukaemia may develop among the less heavily exposed workers. In fact in the present study three cases of leukaemia were associated with a benzene concentration of 10 mg/m3 in the workplace air even though the occupational hygiene data were not adequate for quantitative estimation of exposure intensity. In this connection Infante etal20 cited the fact that Kligerman et al (paper presented at the international symposium on sister chromatid exchange, Brookhaven, 1984) had detected a significant increase in sister chromatid exchanges (SCE) in peripheral lymphocytes and in the micronuclei in bone marrow erythrocytes of mice exposed
